C 3 H 17 NNaO 8 P, triclinic, P1 (no. 2), a =6.5804(7) Å, b =7.2428(7) Å, c =11.5533(9) Å, a =79.792(8)°, b =75.823(9)°, g =74.095(9)°, V =509.8 Å 3 , Z =2, R gt (F) =0.0281, wR ref (F 2 ) =0.0767, T =293 K.
Source of material
Phosphorousa cid( 0.82 g, 0.01 mol) andp iperazine( 4.307g , 0.05 mol) were dissolvedinhydrochloricacid(6M,50mL) and heated to 105°Cstirringand refluxing1hunder nitrogen.Tothis solution 37%formaldehydehydrochloricacid solution (50 mL) was added dropwise and the temperature was maintained at 105-110°C over 4h with vigorous stirring. This solution was concentrated under reduced pressure, allowed to cool to room temperature. Acetone (100 mL) was poured into the residue until white product precipitates. Colourless crystals suitable for single-crystal diffraction studies were obtained by slow evaporation from a solution of NaClO 4 ·H 2 O(1.405 g, 0.01 mol) in hydrochloric acid (4M, 40 mL). The crystalline product was filtered, washed with water and dried in air.
Experimental details
Hatoms bonded to Catoms were positioned geometrically and refined using ariding model, with C-H =0.95 Åand with U iso (H) = 1.2U eq (C). The positions of Ha tomsa ttached to Na toms were constrained to N-H =0.91 Åand U iso (H) =1.2U eq (N). Hatoms attached to the water molecules were found by difference syntheses andrefined with restraints such that theO-H andH···H distances approximated 0.85(1) and 1.35(2) Å, respectively; U iso (H) values were set to 1.5U eq (O).
Discussion
Coordination polymers are of increasing importance in solidstatea nd materials chemistry. Most of the recent work on this topic has been focused on metal carboxylates. Nevertheless, metal phosphonates are of importance, due to the high chemical and thermal stability of M-O-P bond. In particular, piperazine-1,4-diylbis(methylene)diphosphonic acid (H 4 L) formsw ide structures with arange of metal cations as it can bind through two to eight of O/N atomsper ligand. These complexes exhibit luminescent [1] [2] [3] , magnetic [1, [4] [5] [6] and gas adsorption properties [7] [8] [9] [10] [11] .H owever, mosto ft he earlier investigations based on the ligand have been concentrated on the divalent transition [12] [13] [14] and trivalent lanthanide metals [7, 8, 12, 13, 15] .The main group metal complexes have been rarely reported [16-18,3 ,1 0] .T he asymmetric unit contains one Na + ion, one half H 2 L 2-,four coordinatedwater an<d onelattice watermolecule. TheNa + ion is sixcoordinated with adistorted octahedral geometry. The coordination environment of the metal ion consists of one phosphonate O atom and five water Oatoms,two of which are bridged (Figure) . The Na-O bond lengths are in the range 2.340(2)-2.64(2) Å. AtomsO1, O2W,O2WBand O4W are located in one coordination plane around the Na + ion, while O1W and O3W coordinate roughly perpendicular to the plane. The Na1-O2W and Na1-O2WB bond lengths are 2.414(2) and 2.64(2) Åa nd the O2W-Na-O2WB angle is 87.73(5)°. The O1W-Na-O3W angle is bent towardst he adjacent Na + center away from linearityt o 160.36(5)°due to the hydrogen bond O1W-H1W···O3W.T he Na···Na distance in the dimer is 3.647(1) Å. Theligand coordinatesasadianionic zwitterions(H 2 L 2-)and each H 2 L 2-anion by only one oxygen atom of each phosphonate group connects two Na + dimers to give one-dimensional zigzag chains. The piperazine ring has the chair conformation. The title structure is different from [Cd(OH)(H 3 L)(H 2 O) 3 ] n ·nH 2 O [ 19] w here the samed iphosphonate ligand is employed. Thep hosphorus atom has distorted tetrahedral geometry. The P-O bond length falls in the range 1.507(1)-1.526(1) Å, consistent with its deprotonated formulation. Considered the overall charge balance, all nitrogen atomsofthe ligand are protonated, and additional evidence can also be found from hydrogen bonds. Each chain is linked by O3W-H5W···O5W,O 5W-H9W···O2, O2W-H4W···O4W and N1-H1···O2 hydrogen bonds forming two-dimensional layers along the ac plane. These layers are expanded along the b direction to form at hree-dimensional network through O3W-H6W···O3, O1W-H2W···O1, O4W-H7W···O1W, O2W-H3W···O3 and O4W-H8W···O3 hydrogen bonds. 
